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METHOD 

(57) Abstract: 

PROBLEM TO BE SOL\^D: To 
provide an processing method which 
obtains an output image having 
smooth edge parts and oblique lines 
for any input image at the time of 
converting the resolution and 
magnification of the image. 

SOLUTION: A image data input 
meats 1 which inputs an n-gradation 
(n>l) original image, a image data 
conversion means 2 which subjects 
the inputted original image to 
resolution or magnification 
conversion processing, a data output 
means 3 which outputs a converted 
are provided. The image data 
conversion means 2 uses a- 
hierarchical neural network capable 
of learning for each input image, to 
perform the conversion processing of 
each n-gradation input image data 
divided into plural matrices. Thus, the 
most suitable conversion processing 
is always performed, because the 
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weight of the network can be adjusted 
for each input image, whatever image 
is inputted. 
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m-^m] n ( n> 1 ) vfsm<Dxmm^m.(0'?v 

tix^^hztmmt tm^m i tmcommamif 
a. 

^(r>m^mmmmM.mmt:x-f}T-i^tLxmmm 
-su-y)V:^yh'7-::^iz^w^-^t. ^^mm. ±ie 

mx:bti>^bizX'oxmmmmin, trz. m 
mx'hixii. ^iBmmm<7)m.mmix:h'ti:it 
izx '^x^mmmim:it ^rnkt-tmsm 1 1 

-^x'hh^t-km.t^hm^T^2t.fz\t3mk<m 

r><r>J~ Yt'htihX-hM. big. middle, s 

mall ^mL-^h^yf^^-'y-z-TW^-^mm-h 20 

<mis'iits:h^y)'^-i/'yrm. 2r>(r>x-h^zn\.x± 
^^m%h)^'>\,z'm.%fii>)V-)vm. locoy-H 

[0001] 

\mi<r>m'thmim\ n < n> 1 > pgis 
<r>x-mmznLx^mm^mLx. mm'm^i^'^ 

^zm-h\,<r)X'hh, 

[0002] 

\Wh(nm^\ t^*j: 0. n ( n> 1 ) '^m(r>x-m%. 

\,zn\^x^mm:m.x. am^oM^s^*^^ 

LT, n^(r)^-mm:%h'mmm-m.tV'Xm'i 

(r>i,(oi}i^^tix^^h, 

[0003] miSimmi:^tii7mt lx, 

{fs 07 (a) {zf^i-xoiz. mmi^mmmmmk 

mm<ommmmmt txm\'^immmm>. mi 



( b ) fc75-r J: 3 iz. mmmmmco^i^mmmk 
mmmt Lxm^^h'f-i^mfj^hi. 
[0004]$ i^izmmmmm&i^i-?>ijmt 

IX. mumi {c) i.z^-txdiz. wmm(r>mm 
mimmx-m/. z(7)mm.(mi:m^mt txm^^i 

[ 0 0 0 5 ] mm<omim^hi5mt lx. 
mnm8 (a) iZTr^txoiz. mmmmmim^ 
mmmcDmsmmmt Lxm^^?>mmim^. ma 
( b ) {z^-ti. 0 (c. mmmcommmc^^mi^m 

[0006]$ ii>izmcomm(7>i^mim?i-th:fimt l 

X. mums (c) t^-tidt. fflramc7)#H«fi' 

mmmti^hi^ ^<DmBW^m^±mt^j:'yx 
[ 0 0 0 7 ] t ±ii(7)^ijmxii. mwmm 

[0008] -e::T\ mum^^e -1248 e-^^s? 
V ^ximm^j:mz>>mi'€\^. mmmmm<r>:r. >y v-gp 

[0009] ±iimmnjmsx'ii, larco j; 3 i>z tx 

tc. ::«D4iB^i^iO#M^cO«Sr^U^c^, fiPt> 

izmmx'^ hXo ^j:f&iMmmt:mmizm^. -e 

iXlim^t LX^l!b-:x'-y)l':^^-y hV-^ff)^^^ 

T, x:fj^tirz2mmm<Dmmmi:no , 

[0010] 

W'Stt- V ^ - a - 7 ;W^-y h "7- ^ 3&{^g 
[0011] WJfi, ±i50|S]|I;S^»^-rS;tA^){= 

^J:^ilfz^><r>X\ ^(r>mii. t'oJ:3=5:H«**A:fl$ 



(3) 



^m^9-3 1986 6 



[0012] 

a. ±iimm^:mm-hfMz. n ( n>i) f^mco 
fz^ h ^ji'xmz. xmmmiz^w^m^j:f^mm-sL 

[0013] iMimmzxtm. x:hmmi. ^mt 

'y^u^'±^:Lb tK'^ 1 1 mz. mm^^=^-f(7) 
^j:\.^mh*-^£wnz-t^^bti^x'ti. ±Mmm 

^^<r>m^<rm^^^K-nmim^z u nv-^ Ax-ff 
■mm«m\.zth:itm^h. 

[0014] ^ff^i. 7)V^^ At^^Sg^pgB 

m.-:2.-v)v^ yVv-9^m^^x. v 

ij(mmi)mhnh t . ^ii^ticDXijmmmz^ -y h 
v—^(7)mi^mmt^zbf}<x'^?>(Dx\ mzmm^j: 
^mmii^mb^h. ttzifi-^x. }£<^xo^j:x-)]m 
mzni,xi:>. ^mm.\,zii^^x^\^i>fmbLx<r>:£. 
•yi^'ai5r«-co!K^^, m>m.<r>^^^^^»A^^bm' 
%h<r)X\ mmcmmz^t=i}>^ifi^t. 

[0015] mm. 2 mmmmi>z7rctx o^z.m 

\t. Kmmmncr>m.m.ix-)]bL. xij^n 
timm(mM^mizmmmmiiii:f]b-t^x oiz 
m^^fix\^hzbimibLx\'^i>. 
[0 0 16] ztiizxf). mmicommzxii^miz 
MIX. xmmznLxmm&^am'^^mmi: 

mm(^mmcom.mmmx'+^x'3b'o. tfc. z 
<^b^(otiiM^xijmm<^^^ ^ u^^mzm'r^ML 

mX'<^mM^X'h^(OX\ -j.-7;M-yh7-^'(Cfc 

ifhxtiimmmiz^j:hi'iz. ««i**/h$<. is# 

I. 

[ 0 0 1 7 ] ^y^. mm3mm>mijmii. ±ii(r> 
mmt:mm-htiif)i,z. mm i ttM 2commzMi 
X. mm^m!m'^mwmi:nm. w>^z±§i^ 

mmmm.mmm^x-)jT-^b Lxv@mm=.:^~y 



mx'ii. mmmmmmm^xfitizbizii'^xm 
^xiJiri zbizx-, x^mmmm^ z b mmb 

[0018] ±ti<Dm^izXtlii. il^^l tfdi2ff) 

mmzxiii^mizMix. mm.^'m'^^imi 

mmmcDimmmb "tc^mmmmm^x'ijhti^ 
(Dx\ ^'^<Dtz!f>mmti^'j'-^j:<xm^. mz^^ 

i'^oZbipX'^l. Zti^zxy), B^^WMJMI^a 

[0019] mm4(^mm>m-^mi. ±m<Dmmi 
mmthfzMz. mm2tfzii3<7)mmzmtx. iJi 

xm. ii'-^<ti>ioj.:Liico/-h>io^i,4'rai. 

[0020] ±Mimmzxtni. mm2 ttiitsff) 
mmzximizMix, xmmizftixmm^m: 

-^bLX. 2A:^ltiJ^)eO/'N'y^'TDyN-^'-va>a 

-a.-yji'^ y hu-^tf^m^-^i^tix^-^hffiX: x^:h 

mm^mmx'h o . fsm^r^N- mmzxx:bmm<r)^ 

mami'ifozbiK'th. 

[0021 ] mm5(^mm>imjjmii. ±si<Dmmt: 

mmthtzMz. mm2tt^ii3commzi]iix.x. 

X:fjf§. big. middle, smal 1 i^^-f^ 

^ wN'-i^ yrmmmim-^ 2-:><mti'htsih:^y)^ 

->--y7*l. 2-o<OA:']l-^^LT^T<?5;<WN'-i^<yr 
i: 0 > 7 r -f oaMr«$:#S ck a 

1i«$^^|.7Ti^V • ::^jL-7;P:t.-y hy-^'T'$>Sc: 

[0022] ±IEOffi^t J:tt«f . tf^JSl , 2 S/cJi 
3cO«B!ttJ:|,^ffltJa;tT, A^B^lcit LTfi?mig 

YV-^bLX. 2A:'3ltb^j<7)7r>''-f ■ 

ie<Oif$3S4lE®<0/-^ -y ^'T-nVN'^r-i^ 3 yS- jL-7 

J: Oiiji=5:ffl^5g<i«)l.v^{iS:fSBSfitS:^#l.ifc*< 
[0023] 

1 'S:*.^ LB 6 {z^-^\,^XW&!^[tti\i. UlT^ii 0 TSi 
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[ 0 0 2 5 ] BP^. m%.r-9X-)]^n. Ut.m^ 

mm-'?tLxmThtsiio\.z^j:'yx\^h. tfi. m 
x-n^m f^zxx-n^ixtzM^'f—^i.znLxm^^'^ 

L, -eo^, :i(ritmLtzmm.r-^izMLX\m}m. 

imtx. z (D^mmm^: n ^m<^^mi§i. t lx iU:>j 

[0026] mMWf—^mm-^2\i. xn^ixtz 
mmmzn Lxmrn/^mffmrnm^mttz^^z. 

*g5, mm^mm^m. ^mmmx-)}^WL 

[0027] ±iBamT-^'^S'J#S4{4. B«x-:? 

x-))^m^zi.m^jLttitmm—^ (m. x-n 

b ^)^xmz-9fmfhm9iX'h^.':i<r)b^ , ^SiJ^it 

m-mcommmmLt^j:iioiz-tinm^\ * 

IISfeiOJg®T{4. A:»jBfilT-^i7);*cg; $ & 2 5 5 X 2 
5 5B^tt, 3i73-7b';^?Xc7):*:#$S:3X3B* 
t-tS. Xmm-iS'ii. n=2 5 6|i§P. 
rfil300dp i X300dp i<7)mmSltth. 

[0028] mmmimmm/mmmmtamsii. 

;^fc^|iJ$it^cA:^BiiT-^ (WT. mmmr-:^ 

twth) iz-trtti^mmmmmt-tix^tim 
5:0* t^t^^ ^ y ^z-^mzmii^^h^mxh^. 

[0029] ±IE<7)BS<ii:J4, BMr'-^yc^^B^t 

mhmm.'mmmmmim-m.xhh. tt:. 

Il^-y h'7—^:^-ttl^h.C0X:fjmi,ZjcttXlEU^tii^ 



m-^(m7)-^^\t^^x\^<Xo\,z^£->x\^h. 

[0030] fi!tl¥Blg€^^#S6{4. JKi^Bf^iaSffl 

is/B*fiititiai#S5 'J izmi^-^tmiSir—^ 
<r)m.'m^xxf±Mm^T—!^(7)^mx'(mmm^ 

X-nr—SfHi-^WLmr—^b LTPgia-a-^/M- 

ic^^^ia^{4, ft^l OOOEggt-tS. 
L.*>U=3r**<i>. ^^Wm^5%m.mztj:'^t:^\,z\i. 
^^mWfi 1 0 0 OlHlto1|Jt^< t t^^S:*^T-t'&. 

[0031 ] -^mmmmx'\±. ±Mi(mmm~a.~y 

[0032] ism^mmm-m^m. 6 ictJv^T , mm 
mm. oii^i.ziy)mmtitzmmi^^L. x. y 

\t^fi^'1xX-fimmf—^<^-x.Wi. yfftSrS^L. zttti 
B^MSrSL. A:'jB^t-:5'Ox«i, ytficTJ^mJgjji 
-?-ii'?-'ii.2<gi:^I.J: o^M^-K^HISrffoJtfemSrS^ 

[0033] ^B«{4SA:»5*S7{i. K^^BSfil^ 
^*a6T-^^$flitPg®aiO-i-7;P^-y hV-i? 
t*tLT. ^^^c7)#B«iOfirafffg^A:^t^¥aT' 
02 tt5{tl.OcOx t y (7)ffi*i. ^m^7)=g-B^ 

[0034] mmmmM^mM. ^mmmj. 
ij^m ^zx&Mmt<ox:)j § iifcmmm- ^ 
•y hv-:^izx'o^ti^ti(D&m.x'mmmiMntx 

[0035] ^HS€ai:»3¥ia9(4, ^}^B^€«^ 
^mx<7)fUMizX^Si^i^ixt:^mmmi:^'tViz ' 

mm't. ■^mmiSif-i'tiiti^msiz^m^kmm 
[ 0 0 3 6 ] ciwT'. ism^mmm^mexmm 

^tlh 2a!®C0^igar.a-7;M>-y h7-:7{^OV^ 

03^:V^t06{iS-:yi^rOTc§tBfl-ri., 
[0037] 5fe-f . ''N' y ^ToyN-y-o^ a yM-jL-y 

•7-^7 {4. 03ts^-tJ:et3. 2A:^]iili:>3t^-5Tfc 

•9. xmii. ^mmi 2. tfj:<3ii 3co3mm 
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[0038] A:'7« 1 1 «i. A^iiix 1 ifKh^ithJ 
-HAK AMX2*>'A^)§ill.y-h'A2c7)2ocO 

BIIfeXl{iB«iOx$fiO{aatt$8, X2{±B^<0y 

[00 3 9] ctJ^fll 2{4. 9oc7)y-h'Dl~D9*» 

Ali:a^Wll~Wl9T'ig^§til.i:*lc. A:»3JIl 1 
oy-h*A2i:a;^iW21~W29tfe-^$tlTV^§. CICO 
a;?iwii-wi9. W2i~W29{±, fWS^WtcJ: Oil 

[ 0 0 4 0 ] *raJl 1 2 O/- H^J4. ■9->'r;Pi7) 
M«T-^&fflV%T'=t'rail 2{=i5(tl.y-H^2:l*» 

Ij =Xi [1=1, 2] 

[0045] ci^T', li \tx-hm \ l cO#y-K*»/i> 
£0tB^jffl-c*> 0 . CTxtf y- h' A 1 t^t^a^^m^mi i , 

k^O. y-h'A2*>/5>c7)a;;i]M{il2 tt:. 

Hj =f (Ij -Wij+e I , ) 

[0 04 8] diT, Hj {i+^iil 2<7)#y-F3&»^> 

Hi , y-HD2*^^>«om^jfi«4Hj k^SrS, tfz^ W 
ij{4A:bll ico^-y-h't^^il 20«-y-b'i:c7) 

-FA 1 fccfSB 1 2(7)/~ h'D 1 i:<0|g-&<7)fi;^{4W 

[0051] mmz. ai:J3Ji i 3T'{4, ^Jisii 1 2*>/i> 
^^al:'3^l^-«-:^v^T^ga[A<^Tt)^^.. y - he i c7)tB:>]ji 

Ok ■=< (Hj • 
[00 53] CliT's Ok{±tli:^]il 3c7)y-HE 1*» 

^><7)ai:ti<iYiT'J).?.. Vj^titf^ai 2c7)=&y 

-HD l~D9i:iil:^J«l 3 coy- HE Ik cOjg-^tOS 
^l^J-^-ttt^^T'AO, ^yX-Jf+l^l 2£7)y-KDl 
fcy-HEl t(^ife-&<7)a;^i{JVnT-*>l>. ttl. 6 2 
k. titBl^Bl 3<7)y-KE 1 ti3ftl.:t7-b y hffiTj) 

[00 54] iiBiO (4) ^(7) (Hj ■Vjk + (92k ) 
iX-nm^tLtzi%^. f (X) (iA:^ffiXtcMLT* 



y-m^9ffltclS^-ri.t>c7)-cii:=5r<, 
JSLTttK«oy-mtLTtRV\ 
[0 04 1 ] JiJ^Jll 3{4. I'?c7)y-HE 1*»^>^ 
1). C:<oy-KEl{4'fia«12c7)y-FDl-D9k 

[0042] ±M<r>x 0 {zi(ikm^titzj^-v^run^- 
mzmmth. 

[0043] 3fe-f . X^m 1 1 t^h^m 1 3 ^-CcOJi 

ummn^z-^^^xmmh. muz. xmi ix\t 
mmm.f-9<^m.miixnf-^ (xi • X2) 

tLXK-^L. ^<r>tt^^mi2iiz\ti-niri>. fip^. 
JUTO ( 1 ) ^C^-f i -Pic's: 
(00441 

mi] 

(1) 

[0046] mz. ^^Sil 1 2X'\i. A*ii 1 1 t^hffy 
^Mzm-S^vzmWf'iihiX. #y- F D 1 ~D 9 O 
ttJ:>jfi*-'^^§tT.-&. IP*>. A:']ill It+r^ill 2i: 
or^T'Ji:, OTO ( 2 ) 5efci:S«S*5tf*)tLS, 

[0047] 

[it2] 

[j = l. 2. -, 9] • • • (2) 

[0049] ±IB£0 (2) 5*C0 ( li •Wij + *9 1j ) 
^AMXkU^^. f (X) {iA^f^ttXtcMLTm 

•< bm(4, OTcO ( 3 ) j^T-a^fll). 
[0050] 
[|S3] 



• • • ■ • (3) 

Ji. WTO (4) 5i:{=J:S«^*<ffi?^iS. 
[0052] 
[|S4] 

[k=n (4) 

mm)iHhimB^j:mmiih\mm.x'h^ . }MLfz 

[0055] Mz. ^m<r)tzitxnm\^<r>mmz-^\^x 
WF^zWmth. z<r)^^<r)m\i. :ijL-7;M-yh 

^y—piizmhwmcx^-fim^^'m^bx'h^ . z 
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I,. ' n-ft. 

[0056]$fe-r. ai:»]ai 3coy-h'Elc;)ai:']ffli: [0057] 



(Ti -Ok y 



(5) 



[00 581 C:^t\ EMtm^r—!^ b^-))^t<r)2 

T\ OT<^ (6) sCSrfflV^-C. EkSrOk-C-IItiS^-t^ 
3Ek 



30i 



— (Tk -Ok) 



[0059] 
[SS:6] 



(6) 



[0060] Ht. ^mmi 2i:ai^jJll BtcO^cOfe 



-g-com^ V j k i ■?> E k ^(0: 



1 2 i;«^cOife^<OM;*Wi j t j; S E k^cD 
3Ek 



3 V 



Jk 



[0062] 



8B 



mT<0{7) • (8) ^^fflV^T^yj^. 
[006 1] 
[iSiT] 



(Tk -Ok ) -Oi • (1-Oi) 



3W 



^ =H J • (1-Hj) • (-l)E 



[S8] 
3Ek 



ij 



[0063] ±iBO ( 7 ) ■ ( 8 ) ^&fflV.T*»6/iE 
k^c7)|^Stcacf§. iXfff) ( 9 ) • (10) ^SrfflV^ 



Vjk(t + 1) =V,k(t) +« 



[0065] 



W 



,j(t + l) =w,,(t) +a 



av 



Jk 



ik 



[0064 ] 
I] 



aEi 



<7) 



(8) 



3V 



(9) 



ik 



3E], 

3W: 



[1:1 0] 
- ■ li 



(10) 



[00 66] ^;ix\ aimmm-h^-^^^i^-tm: 

mno. 0 5~0. 2 5<%V^«fi^ffl(,^^. t. 
[0067] t^*-'-^-C, ±E ( 9 ) ■ ( 1 0 ) ^T' 

MIX . <!K.m(7)mn/^^cot^m^<oM^t tTv^ 

[0068] a±.<r>X 0 tC. ±ti<r>7fl'^0 XMZ^-o 
xmMl^m'€^\ i^'^cr,Mi^miEVX\>^<Zt 

T\ mf~:^t\iimt<7)2m^ihhmsitx''i^ 

x-^^mjth. t^. :mmmmx'ii. m^it:m 
'om&<D^^mm i o o o mi: l. wmmmmii5 

%tL. ^^mmt^ 1 0 0 0 HI^ 2. v M^ti^ 5 % JUT 
l,z^j:r,t:m^X'^^im'7-ttXdiz^j:->XV^h. 
[0069] Z<7)X 0 iz^^-^titi^^-yi^raJ-iy-i^ 



"^^am ix-)) § ixtzmm(^xffimmmzn lx 

[00 70] yr'J^ • -a-^^P^-y hV-^ 
ta^ti^lc, 2A:')itiJ:'3fc^-?ti3'), A:']S2 

2 5c0 5o<Ol*»<b^r'5; 2^1 1 BSiSr^^fc-frT^ 

yf^-i^"/rmt:m^Lx\>^t. liiyr'J^ --a- 
mm<r>immtX'$> f) . l oc7)Jl5:^5S«A:fJ$n/v:B 

mmzismmmmxh^. 

[0071 ] ±mcr>y r =J< ■ -i-5;P^--y h*?-:? 
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{ 0 0 7 2 3 5fe-r . x:hm 2 Hi. x:hmBmz 2 oco 

y-FAl. A2fcJ:V/-HA3. AAX'mm^iXX 

ix. y-HAit{iA:ft€xi ( xftcofiiBtPfi) ^^A 
:h^ti. y-h'A3WiA::'7fflX2 (yWiOfiSfflfg) 

[0073] mz. ^y^N'-vyrST'Ji, #A:^i3Sg 

ttt, 06tCljK'^ct ■5=5:. big, middle, sm 

[0074] t^ot, ^yA'-i/-y7-aB?*|[P2 2-C' 
{i. y-FBl-B4, y-HB5~B8O#4o<0y 
-h'^^^t, y-FBl~B4T{iS^lfcA:ftfiX 

1 t^iS^^ii:. y-KB 5~B8t1i€^l fcA:'3<l 
X2t&^-^§-lirl.-S-. yy^^'-i^•xrm^lig52 3 
•C{±, y-h'Cl~C3, y-h'C4~C5O#3O(;0 

y-h'SrmL, )iyf<'-i^-yrmm^U22a)i-:>t 

[0 0 7 5] BP*>. y W>'-i'«y7'JiBU*g52 201-^ 
coy-h*5riS^S-ti-|.a5^T'$>l>y-KCl, C4{i, 
b-i gcTjyyA'^x-yrMliSrffiEK-tSgp^t^O, y 
-HC3, C6(i, smal 1 ^0^>'y^'-i/-y7^^2: 

«-rsa5^t^:5. ttz. ^wN'-v'-yrJiffir*a52 

2 CO 2 -?oy- F S:fe^§-li:*gPt}J-T'J> I. y- HC 2 . 
CSli, mi dd 1 eS:ili)S-t'S.^-«-i:=OrS. 

[0076] ijea^oy y>'N'-i^ 7TJi£7)#y- H 
«i, 1 A:^3«att^^i^^■f i><oT'^ o . 
^^^f-Ymtmx'hh.i^mi^mmx-^i.. ia 
:^3^Btc^l.y yA'-v7 7-iit^gP2 2^y- m 

{i4, ^ WN'-i/-yriIf^^gP2 3coy-m{43 b^j: 
[0077] <XV'>-C\ )V-)Vm2AX'\i. :^y)<>~~^v 

•Tmm-U2 scoA^ijfflx 1 \,zwm-h j-Ycuzn 

LT A:t)fix 2 tcMf^-r-g> y- HC 4~C 6 co-eti-PtL 

t ffiHS^JRS ct d t y- H D 1 ~D 3 A«$tiT^^ 

I., |5l^KbTA:'j<ixucM^t.&y--KC2t**t 
XX-hm^2\.zW^-fhJ-YZA'-'Cb<n^iX^fit 
i}aaSr]RI.J:^ty-HD4~D6*J^ifiE§il, A:*! 

fflx 1 \,zmmh y- K c 3 ic** lt A:tnix 2 \.zw^ 
•fh j-YZA-'Zh<r>^ix^fitwm:kV.h^o\,z 

y-KD7~D9*<ti^§fLTV^|,. ap*>, )U-)Um2 
4Tii. 2-P«0A^)fiXl • X2tS^LT^T<oy 
- <y rmcomi^'^h-ti: t^, VrV^ (rmm 

h^'}\,zmL'&tix\^h, 

[0078] WBZ. aj^ll 2 5T{4, lV-)Vm2 4*» 

'ooaJ:t)$-^Ti^^L, A:^]®«<o=&Hlgfi[M-CoB« 
fflT'* sai:'3fflYlS:tB^(-fSloc7)y-HElS::tL 

[00 79] CKT^ctatcLTfiififeS^lJt^rv'f • -a 



-7;M-y hV-:?Oy-K^C0^^a5^t{4, 

[0 080] tse-^T. x-hm2 1 fcyyvN'-i^ yT-iiir 
2 2 fc c7)e-^g|5^T{4 . y y> y rwi0c<^-t: y 

^J'-ffl (y W<-i^-yrM8il:«oaj:^ffl*i0. 5i:^rl.i: 
%(r)X-hm.) **a^Wcii~Wci4fcj:t/Wc2i~Wc 

[ 0 0 8 1 ] IP*), y y/N'-v-7rM^(4. fr^tJt J; 

at=3SSS>0, -efl-fixcoy W>'-v-y7-B8^<7)^ry 

b i gSr«-ryyA'-^- y7°MI!tcD-fe>-:S'-ffloa;^i^{i 
WciraO, mi dd 1 e$ra-ryyyN'-$^y7m 
c7)-fey:$'-ffi<^)M;!ii{4Wcl2tWcl3T'fcO. smal 
1 Sr^-fy >y rMiS:c7)-fe y -fficOM^^tiW c 

14t'J)l.. i^. m i d d 1 e{4, 20<7)y WN'-i^ yT'- 
M^tOf^fflsOJgfc^'jTV^.ScOT-, 2oc7)-fey;$'-fi 

[0082] y yA'-v.ynifrifia52 2 ty y 

A'-i^.yrifI^a52 3 i:<7)|g-^gP^T'{4. y y^N'-i^ 
•y TMISfCOffl^ W g 1 1— W g 14fc i W g 21~W 

g24t^-?-cui>. cicDJ*^, y>A'-i^.yrrasfc£Oia 
§*<#li;^i^i:-iitTc^s. 0iji:tf, A:^fflxic^b i 

gSr^-ty yM'-i^-yTIBitcOfS^iOa^^JiWgii-r-*) 
•3 . middle S-^-fy W^'-i^•yrMgt<Offl#£Oa 
;^{4Wgl2J:Wgl3f J)"?, smal l&^-ryy>'^'- 
i^-yTra?tc7)MI'COa^>{4Wgl4T'$>^. midd 
1 e{4, 20(^y WN'->'>yrrait<7)i^aa<DJ^i:^-:> 
TV^i,(7)-C\ 2ocoii^S:*LTV^|,. 
[0 083] igif^tC. }V-)vm2At^-hm25t<ni^ 

Wf9 i:=5:-5-CV^§. CcOx^fxyN-hj&^^j^^ttt^-C 
aj:>]ffi*^;^# < ^4 J: 3 ^A:>]ffloffl;^^i5-ii:co;P 
-;Wc7)M;^{i 1 {Cjfiv^ffifc tiJ:ftffi*i/h5 < ^-1. J; ^ 
=3rA:']ffi<?5ffl;^-^t)-t<?);P-;Poa;^^{4 0 tjfiv^ffifcf 
^iU:li'l-<o;l'-;Poa;*{i:0. 5ttu«iiS^LTfc 

[ 0 0 84 3 i;/^. ±^t^>:*S^g|5^«i'hco^^a5^0 

a;^»^. mjf y ^--yrsf^^gg 2 3 1 ;i/-;i/a2 

[0085] ±iB^BS:07Tv-f --jL-^/M-yh!? 

x:hh(nx'mmiWk-ti>. 

[ 0 0 86 ] y yA-->'.x7-B{4, OT^o ( 1 1 ) 

^-Tckptc, 2SBX'?(y^<~>^'yrmL(o±y^-m 

W c 11~W c 14fc i l^fW c 21— W c 24 ^ aD;i S . 
[0087] 

[iiti 1] 



(8) 
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(Wji5<0 ; i = l, 2 ; j=l. 2. 3. 4) 



(1 1) 



[0088] x{iA^ja2 lOtB^Jffi, Wcti 

t^l. mi dd 1 ecr)tt'2tt:li3. sma 1 1 C7) 
[ 0 0 8 9 ] ±12 ( 1 1 ) stjfi. at^ftAt 

(12) 5^{cs^t<}: d^v^^t^ Ymim}^<D&mi 

1 



[0092] 



f (X) 



l + e 



-X 



[0090] mz. VIT(0 ( 1 3 J: 3 

m i d d 1 ecoJ^ti (13) ^<r)i^h'Oi>zl:j.T<0 ( 1 
4) 5(i$-fflv^S. 

[0091] 
[IS12] 



[SC13] 



M,i=f (Hjj-Wjij) (k-1, 2. 3) 



(1 2) 



(13) 



[0093] 



Mjj=min {f (Hjj-Wg,j). f 



[i;tl4] 



• • (14) 



[ 0 0 9 4 ] i iT-. Wgtt^ >-yN'-5/ 'yrmL<7)m^ 
<?)ffl. f (X) {Ji^^^>f h'W^. IVUi^yn'-v--yT 
M^iOfli:J3ffi. mi n {f (XI) , f (X2) ) {if 

(XI ) t f (X2) b(r)llimmyjkt> ttl. kli^ 
yA'- v-.yriif^4^gP2 scoy- h'cos-f-c-J) D > ^{i 

b i gcoi:^ 1 . middle C7)i:ti2, smal \C7) 

t^3b^^x\-^i, tti. ±ie ( 14 ) wm 

R, =mi n (Mjn, . M j^^j > 



(i , <ij 



i,=l. 



[ 0 0 9 5 ] -^T'. )U-tUm 2 4 Tfi. WTcT) ( I 
5) stSrfflv>TAND;i^-;P(0tf»:A%i5ti-l.. fiP'^. 
2':><7)X-nn^<r>^'Q. ^ix^ii3':><Dm.m (big. 
middle, smal 1)*>^1 0-fo^l>\ -?-<7)2 

o<o^ yA'- V .y rtiitimmmm<^m%i}mhtii. . 

[0096] 
[|gCl 5] 



= 2 ; k, 



kj =1. 



,2. 3) • • - (1 5) 



[ 0 0 9 7 ] c t% R« A N D;i/-;^oai^j<iT'^» 
•5. kli:k2{i^yA'-i^.yrm*liP2 3c7)y-H 
#-^t'*l., ^.Ii:-tiS^«cOtf-KCJ;0, mi 

m-?>ttiz^j:h. 

[0098] mm^z. tii:hm 2 5x11, iut«o (i 6 ) 



S (R, 
«=1 



y= ^ 

Sr. 

[ 0 1 0 0 ] c:t\ nii)U-)um 2 4 <oy- ks-^t 

[0101] ±iB07rv>f • -^-^/M-/ 

(r>m^cr,miimmzm^fzmi:^Lxt5 ' 



-;K7)girffgP^II (0IJ : X 1 *ib i sThl ) tc;<t-5t 

'^<Dmi^<7)m f S-mtt^ij-tirT , -efi^ A N D ^l^-yl^ 
c7)tB:ft^*<?)-^fflT'SiJo7t t <7)«^^K^ - 1 X-fl- 

[0099] 

[ifei6] 



(16) 



0. A*ffi?rf^LTt, ai:/3®(±-?^v:^.a6^:fflT'S> 
0. *MS!l^<^Aai:/jMffi^iEL<i^S^^->T'^^ 

[0 1 02] ±ie7r^'-f • r.a-7;l^;t..y hv-^'tc 



(9) 
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[01031 Mmmff)Xtii:hmi:mLtz^yrj\^f- 
^(7)iiimmmr—^Tk l. ot^?) ( i ? > 

(XU X2, Xn) *><i,±ig«0 (1 1 ) ~ ( 1 

B= — (T-y)* 
2 

[0 10 51 C:C:T\ E{i|i{6iiiT-:J'Ti:ai:^Jttyi:0 

[0 1061 Zff)Wm:^m(>i-mbtX . ^<-y^ra 
3E 



3y 



= - (T-y) 



[0 i 091 »:v^t'. ±ii{17)^t:Wilz}i\,^xm 

m-m-th k . aT<7) ( 1 9 ) ^t^^-r j: o tc^s . z<7) 

±IE ( 1 7 ) 5^c7)yt-J:i£ (16) jCSrftA-r 
8 E a B 8y 



[0104] 
[IS171 



(1 7) 



[ 0 1 0 7 1 ±iS ( 1 7 ) ^iyl,ZiS\.^xmWL-i^tl 
t . ar<r) (18) 3<^tS1-J: 9 t^rl, . ztiti^. 

[0 108] 
[iiclB] 



<1 8) 



8 w 



If 



8 y 8w 



= - (T-y) 



[0 110] 

[iici9l 



tv 



I 

1=1 



(1 9) 



[0 1 1 11 ±ie ( 1 7) SSrWg. Wct-fcV% 

T^ii-f ^iffia^-rs h , aTco (20) ( 2 1 ) 

^■r J; -5 i,z^6. Z(Dt § , ±lfl ( 1 7 ) i^t:. ±iE 
( 1 6 ) 5^. (15) ^tiXX/ (14)^. tfzii ( 1 
as as 3y aR. 



3)^, (ii)^iitx-th. 

[0 112] 

[iSc20] 



aM 



it 



a w 



Hi 



ay as, 



aM 



aw 



(T-y) • E 
r 



i i 

w Sr. - S (Rb -w,,) 

''a*I (1=1 



^ 0=1 ^ 



ii 



(2 0> 



[0 113] 



m2i] 



dG 



3 w 



ell 



8E 

ay 



9y 



3Rt 



a Ml 



11 



8M, 



an. 



— CT-y) • S 
f 



w Er. - S <R, -w,,) 



'(il 



(2 1) 



[ 0 1 1 4 1 ±ie ( 1 9 ) ~ ( 2 1 ) ^tx-mMizn 

(20) ^isXX/ (21) ^tZtJtt* r{i<5jE-r^#^ 
W N'- v- -y 7*KSc Sr||3S L T ^ ^ l.a;^i*» A N D;l/-;1^ 
Officii: LXm.^tLtiW3f. )\'-)Vm2A<r>y-Y 
ti^io<r>W>&<7ym\^M-r>X\<^h, 

3E 



[01151 Zlx(>cr>^mifi'}'^^j:<tctUMzm?i-i^ 

iLthzk\,zi:-^x. ^wmzWimmhtXoi.zt 

Zcr,i$iEt ?>mi. lilTcO ( 2 2 ) - ( 24 ) 
TjktXdiZ^^h, 
[0 1161 
[^22] 



Aw, =-a 
If 



3w 



(2 2) 



(10) 



19866 



[0 117] 

as 

[0118] 

3 E 

[0 119] Clit'. a. /3. r(±^W^>*7;<--5'Tife 

yM^i^X'hi>> Zco^-^y^—^^m^^X. lilTO (2 
w, =w, +Aw, 

[0121] 
[0 12 2] 

[0123] &±(7)Xo^j:^^rJl^VXAiZ^'oXm 

mmif»)m.&^ ti^tc^x-M. ^mcommx-ii 5 

Xi^JT^z^-otim^X-^^imt^ io<r)b^h . 
[0 124] ::<r)iio\iZ^m^ix):iyr-JA ■ -^.-7 

x-)]^tiii.mm.<^^x<r)n^mmzn lt^t -5 ^ t j: 

[0125] :»^m.mm\.zi5»m^^mm.x'i,i. 
-9^mm4 {zxm\^tifz'7 h u ^ xmmm 

izmtmmm^xnT-^tixmmmm^^ 
^mi>zxmm-^-^}\^^'y h v-^tc^^s-ii-, 
^m7m. mmmmmx'hm. nmmmcom. 
mtt:xiJthzbizx-oxmmmmm. 
x'htm. mmmmcr){iLm.mtxtiti:it^zx 
'yx$^mmmi%ixdiz^j:-ox\'^h. 
[0126] zcox 0 {c, xmmi . m\u.z-7 h v 

•y V'7-9X'hhf<'-/^ruJ^*r~i^a>m.-:^~y)V 

\^xmm^mm^^wfi'{ihixh(r)X\ ai:>jM 

^(nx.'yi^Ui^'^-v^'}^^h:itifiX'%htMz. ft 

[0 127] Lt^h. }:Mmmm-:L-y)V:^-yV'7- 



[^2 3] 

(23) 



[^24] 

(24) 



5 ) ~ ( 2 7 ) 5t(c^1- J: ^ =5:jgl3{)^:ff i^ni. . 

[0120] 

[18:25] 

(2 5) 

[|lt26] 

• • • • (2 6) 

[^27] 

(27) 

x-)}mm.mz^^mx'hh(r)X\ x'^j^tihn 
<r)i:o^j:mmznLxx^^mj^imMt<z-fh:ibifX' 

Vmif'^hixht. ^ix^ii<r>x-)mm^z^-'fVv~ 

[0128] \.fdfr,x. }L<r)Xoti:x-ymmzn\.x 

^mmzii\^X^X.h^b\^X<r):s.'yVU^<r> 
^^hZbli^X'th. 

[ 0 1 2 9 1 1 ±iaMmj{®:fr^{cfc(ti.pgflS- 
^xfibL. x-h'^tifz.m%<nim'm\.zmm% 

[0130] 0 A^iHfiitc:^* t-CjKffi^i^ 

-nt. xi)i:^x-)m<m^m%<r>m!mmx'-v% 

^■.•yhr7-;?{:fc»tl.Aaj:/]M^*Wl='5:'c.-f{c, SI 

[ 0 1 3 1 ] § f>ic, immmn's:Q\t. 
im^x'^hixh(nx\ ^m(r>fzihom%m.if'yti:<x 



(11) 
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[ 0 1 3 2 ] -eLT. x:f]mmi>znLxmm^mm. 
mmzn Lxmmmm^'^m^'^i'^ a 

[ 0 1 3 3 ] $ <?>tc. A:»]]i«t«LTjS«i^«i«M 

-^ti^m\^hixX\^hcr>X\ f^-Vm^HtlMlcnfU 
Jit's:* t coco, i 0»H^aJ:J^B««PgPMS:«S 

[0 1 34] i^, :mmmmx\i. ^mm.-:^-y)v 

[0 135] 

(OJ: a (I. n ( n > 1 ) |i^pcOA:ftli^SrMiC<OV b U 

^^xm^mmmiiii^m^<ry}fti:< t t-^-co 

[0136] ^ti^l , i'coi d^rB^*JA:'3$^i.T 
-eii-?iicoA:^B^»tc^>ybv-:?<oa^&iiS 

I,, ^^^^^J:'5. ^mamizm^x^tmmtix 

[0137] mm!k2(mm<mmmimi.. ti±co 
J: ate. mc^Kmmz-mtx. ©im-^-^/m^ 

A:')Bt8<o#a5g(0(4aff?8$-A:/]t 

[0138] -etii?)^ , mim i j: i-ssmwB 

t-ifix'^hb^^omkim-th. 

[0139] mim3co%^n(mmm-}mi. a±co 



mm^^mnm^rTm. wif>i,z±m-? h u ^xm^ 

mcom.m^:x-)jtii tiz^ -oxmrnmrnm. 
^mx'ii. ^mmmm.m.m&t:x:fjtizt 
izx-ox^fsmmm^nm^x'hi. 

[0140] ^il<^x. . 1 ttzl±2<ommzJ: h 

mm=~ a - 7;i^^-y h y- <r>^mimK ei#B^<o 
m.'mt^(m^m%m:m^x'^htih<^x. 
ntzitymnmi^'yti: <x^7i.. mL\z^m^'^ act 
if'x% z.it\rM. m<mmm^mm'^-m% 
acoiss-fksrn-?. z. t ifix'^ h t \i^om^^m-t^ . 
[0141] imm4<r)wn(^mm>imijmtt. i^xtco 
ct-3t. m^2tfzit3<^mmzmtx. ©sa-a 

-y)\^^yVV~^ii. 2-:>ff)J-Yt^(>^j:hXi]m. 
^-^< i: t> 1 oJiLhco/- h'^-^^Sr^ttalSa. 1 ^£07 

[0142] ^tl(9>x. ff^Ja2 t^.:tt3cO:^^tCj;|, 

^mzntx. ximmznLxmm^^w^^ 

T. 2X-ni]ii-)]<7y^^-/9ruJ^¥~iyBym~x-y 
«tt A:^)Bm£0^*!iSSrfir oZ.b m% ht\^m 

[0143] m^m5(^m<m^^-}im\i. &±<r) 
idt. m^2tfz\i3<mmzM!ix. ligJia:::* 

-7;M-y h^-^'ti, 2-y<r)/-Yt^i^^£hX^m. 

big, middle, small i^^r^hi'^y^^— 

i^-yrmw^mm-h 2-:><mi>>ht£h^y)^~i/-^r 
2-><r)K-h\izn\.x±x<r>^y)^-i/>y-Tm.<m?h 

h)V-ivm. l-o£7)y-H*»/s>^|,aj:'jflJ:0^«$ii 

[oi44]/eii(9>i.. mm.2tfz\i3<r)mmz)s.h 
m^zt^tx. x-mmzn\.xmm^m.'^^ 

X. 2X-))\^-)\(r>'7 7V< • -A-5;M><y hV-^' 

ifw^^t,f\.x\^-h<nx . )\-Y^^\t}^i<mm.A 
^x'o i>mmiz^j:ti><7xr). X omi}'\'^mmmmm 

mt:mthZtmmb^j:'0 . IS^JS4<7)A-.x^'r 
mN'ir-^-g yM-i-7;P^-y J: Ofiji^rli 

[01 ] *5&B3«Bfll*PI:^rft$:)iifflL^cB^«i^a 



(12) 
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cOSfl^ro/^'ll-CS)!., 

[113 ] E 1 iz9p-tmm>mimizmm^timmm- 

[04] HMit^*-r^57T'S>S. 

[05 1 01 tc^i-BffiMa^atc®ffl$ixi.ii§®s- 

•yh'7-^'S:S^-r:^3t0-C$>l., 

[06 ] ^yA'-i/.,rKSc5rS^-ti/7 7TS)l>. 

[07 ] t«*<7)H^35)M:^tcJ3(tl.)smJt^:frffiSr 

[01] 



[08] %%(mmmmAzmh'smmim:^^ 



1 




2 




3 




4 




5 




6 




7 




8 




9 





[02] 







^1 








-- r 

















X 



-5 



-7 



ZE3 



-9 



,2 




5»-X 



[03] 

r -1....12 



(13) 
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[04] [05] 




[H7] 
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